We use the SE kernel as the kernel function of a Gaussian process and Expected Improvement as the acquisition function 1 . Two hyperparameters Θ = {θ q , θ } are automatically estimated at each iteration, where θ q is the length-scale of the Gaussian kernel and the variance of Gaussian noise for learning the latent quality scores; and θ is the length-scale of SE kernel in Bayesian optimization. The θ q can be estimated by maximizing the evidence approximation 2 . The θ can be estimated by maximizing the marginal likelihood under Gaussian process 1 . In this experiment, we empirically set the noise variance as 0.1 and the signal variance as 0.25. Table S .1 shows correlations between experimental settings and product parameters. Correlation coefficients R result from performing a second order polynomical fit using samples from all 9 experiments. The combined R is the product of the correlations for length and diameter.
Correlations between input parameters and fiber properties
.1 shows correlations between experimental settings and product parameters. Correlation coefficients R result from performing a second order polynomical fit using samples from all 9 experiments. The combined R is the product of the correlations for length and diameter.
Sensitivity analysis was done following the methods in [3] [4] [5] . Table 1 presents average first-order effects of each parameter for combined quantity across Run #1-5 (Target 1). 3 of 5 Runs are highly correlated with the average effects (correlation>0.8 for Run #1, 3, 5) . Considering the average effects, the most significant parameter is solvent speed, the least significant parameter is angle and the others have moderate effects. Figure S .2 shows the results obtained using a target fiber of length 50µm and diameter 0.4µm. With these criteria it can be seen that it is not possible to achieve both length and diameter targets contemporaneously. The sample at iteration 2 satisfies the length target (within 2.7%, a value which sits comfortably within experimental and measurement error), but a better overall solution cannot be found, leaving a large difference to the diameter target (104%). Note that sample 12 offered an improved diameter (82%) but at the expense of a poorer overall quality. 
Further experimental results

